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I.  THE  ESTABLISHED  RESERVES  OF  GAS 
IN  THE  PROVINCE  OF  ALBERTA 

The  Board  estimates  the  remaining  established  reserves  of 
marketable  gas  in  Alberta  at  December  31>  1964-,  to  be  some  35*3 
trillion  cubic  feet,  or  the  equivalent  of  37 *4-  trillion  cubic  feet 
of  1000  Btu  gas.  The  present  estimate  represents  an  increase  of 
some  2.4-  trillion  cubic  feet  since  December  31>  19^3 •  It  also 
represents  a  decrease  of  0.4-  trillion  cubic  feet  from  the  estimate 
contained  in  the  Board's  report  to  the  Lieutenant  Governor  in 
Council  dated  November,  1964-.  The  report  (OGCB  Report  64— ll)  dealt 
with  applications  of  Alberta  and  Southern  Gas  Company  Limited  and 
Trans -Canada  Pipe  Lines  Limited  to  increase  the  volumes  of  gas 
being  removed  from  the  Province.  The  report  contained  the  Board's 
estimate  of  reserves  as  of  June  30,  1964-.  The  decrease  results 
almost  entirely  from  a  comprehensive  study  of  the  performance  of 
the  Pincher  Creek  Field.  Production  performance  of  the  pool 
indicates  that  the  June  30>  1964-,  estimate  of  900  billion  cubic 
feet  of  initial  marketable  gas  should  be  reduced  to  54-0  billion 
cubic  feet.  A  more  detailed  explanation  of  the  decrease  appears 
later  in  this  report. 

While  only  the  established  reserves  are  referred  to  in 
this  report,  the  Board  does  calculate  proved  and  probable  reserves 
of  gas.  The  relationship  of  the  three  categories  of  reserves  may 
be  seen  by  referring  to  the  following  definitions: 

Proved  reserves  -  in  any  pool  consist  of  the  gas  recoverable  from 
the  area  of  the  pool  completely  delineated  through  the  drilling  of 
wells.  A  portion  of  the  reserves  may  be  under  undrilled  spacing 
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units  which  are  so  close  and  so  related  to  drilled  spacing  units 
that  there  is  every  reasonable  probability  they  will  be  produced 
when  the  spacing  units  are  drilled  or  will  be  recovered  by  exist¬ 
ing  wells. 

Probable  reserves  -  in  any  pool  consist  of  the  gas  estimated  to 
be  recoverable  from  beyond  the  proved  limits  of  the  pool.  The 
probable  pool  limits  are  based  on  normal  geological  expectation. 
Established  reserves  -  are  the  reserves  of  gas  whose  existence 
and  estimated  amount  can  reasonably  be  counted  upon.  They  include 
all  of  the  proved  reserves  and  a  judgement  portion  (usually  50 
per  cent)  of  the  probable  reserves. 

In  its  estimate  of  reserves,  the  Board  has  had  regard  for 
the  estimates  presented  by  the  industry  at  various  hearings  and 
in  many  of  the  applications  submitted  to  it  during  the  year.  In 
many  cases,  these  presentations  have  provided  the  Board  with  data 
previously  unavailable,  and  which  have  assisted  the  Board  consider 
ably  in  making  its  estimate  of  reserves. 

A  comparison  of  the  December  1963*  estimate  and  the 
December  31>  1964,  estimate  appears  in  the  following  tabulation: 

Actual  Basis  1000  Btu  Basis 
(Trillions  of  Cubic  Feet) 

Established  marketable  gas 


at  December  31>  1963 

32.9 

3^.7 

Additions  to  reserves  during 

1964 

3.2 

3.5 

Marketable  gas  produced  during 
1964 

0.8 

0.8 

E stab li shed  marketable  gas  at 
December  31*  1964 

35.3 

37. ^ 
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As  expected,  the  increase  in  reserves  has  "been  the  result 
of  development  drilling,  extending  reserves  found  in  previous 
years.  Wildcat  drilling  in  1964  discovered  some  0.3  trillion 
cubic  feet  of  new  gas,  which  has  not  had  sufficient  time  to 
increase  through  reserve  appreciation. 

The  Board’s  estimate  consists  of  reserves  of  solution, 
associated,  and  non-associated  gas.  A  comparison  of  the  1963  and 
19 64  estimates  of  remaining  established  marketable  gas  on  an 
actual  heating  value  basis  is  presented  for  the  three  categories 
in  the  following  tabulation: 


At 

Dec.  31> 

Classification  of  Reserves  1963 

At 

Dec.  31, 
1964 

Change 

Solution 

2.7 

3.1 

+0.4 

Associated 

4.0 

4.2 

+0.2 

Non-associated 

26.2 

28.0 

+1.8 

Total  Reserves 

32.9 

35.3 

2.4 

The  more  significant  changes  in 

the  1964  estimate  of 

reserves  have 

occurred 

in  the  following 

areas : 

Board 's 

as 

Estimate 

of 

Area 

Zone 

Dec .  31> 

1963 

Bcf 

Dec.  31 
1964 
Bcf 

t 

Change 

Bcf 

Remarks 

Beaverhill 
Lake -Fort 
Saskatchewan 

Viking 

300 

429 

+129 

Pressure  decline 
study  indicates 
a  common  reser¬ 
voir. 

Bigstone 

Leduc 

50 

250 

+200 

Additional  data. 
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Board's 

as 

Estimate 

of 

Area 

Zone 

Dec .  31, 

1963 

Bcf 

Dec.  31> 
1964 
Bcf 

Change 

Bcf 

Remarks 

Burnt  Timber 

Missis- 

sippian 

120 

250 

+130 

Additional  data. 

Carstairs 

Missis- 

sippian 

834 

680 

-154 

New  drilling. 

Crossfield 

Missis- 

sippian 

1359 

1510 

+151 

Additional  data. 

Edson 

Missis- 

sippian 

900 

1500 

+600 

New  drilling. 

Jumping 

Pound  West 

Missis- 

sippian 

100 

700 

+600 

New  drilling  and 
additional  data. 

Marten  Hills 

Wabiskaw 

4o 

450 

+4io 

New  drilling  and 
additional  data. 

Pembina 

Cardium 

650 

760 

+110 

Increase  in  oil 

reserves . 

Pincher  Creek 

Missis- 

sippian 

810 

350 

-46o 

Reservoir 
perf ormance . 

Pine  Creek 

Leduc 

464 

305 

-159 

Reservoir 
performance . 

Waterton 

Missis- 

sippian 

673 

1071 

+398 

New  drilling  and 

additional  data. 


The  Board  has  made  substantial  changes  in  its  estimate  of 
reserves  in  the  Ed son,  Jumping  Pound  West,  Marten  Hills,  Pincher 
Creek,  and  Waterton  Fields.  The  changes  were  made  for  reasons  that 
are  discussed  under  each  field. 

Ed  son 

Eleven  wells  were  drilled  during  the  year  extending  consid¬ 


erably  the  reservoir  both  eastward  and  southward. 
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Jumping  Found  West 

The  drilling  of  four  wells  has  established  a  pool  some  1 6 
miles  long  and  approximately  one  mile  wide„  The  area  formerly 
known  as  Morleyville  is  now  included  in  the  Jumping  Pound  West 
pool.  The  addition  of  this  area  and  the  new  drilling  has  increased 
the  marketable  reserves  from  150  billion  cubic  feet  to  700  billion 
cubic  feet. 

Marten  Hills 

Five  new  wells  drilled  in  1964  extended  the  Wabiskaw  pool 
southward . 

Pincher  Creek 

The  performance  of  the  pool  during  the  last  few  years  has 
not  been  as  expected,  primarily  because  of  substantial  volumes  of 
water  being  produced  in  the  north  half  of  the  pool.  In  addition, 
the  invasion  of  water  will,  in  the  Board's  opinion,  trap  some  gas, 
which  will  not  be  recovered.  For  these  reasons,  the  Board  has 
reduced  the  original  marketable  gas  expected  to  be  recovered  from 
900  billion  cubic  feet  to  540  billion  cubic  feet.  This  reduction 
is  consistent  with  the  pool  pressure  history. 

Waterton 

The  performance  of  the  pool  in  sheet  III  of  the  Mississip- 
pian  formation  has  been  much  better  than  predicted  previously.  As 
a  result,  the  Board  has  increased  its  estimate  of  initial  market¬ 
able  gas  by  430  billion  cubic  feet. 

Details  of  the  Board's  estimate  of  established  reserves 
are  presented  in  Table  1-1.  The  table  does  not  show  individually 
fields  or  areas  having  a  marketable  reserve  less  than  ten  billion 
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cubic  feet  unless  the  reserve  is  supplying  a  market.  However,  the 
sum  of  these  reserves  is  shown  at  the  end  of  the  table,  and  is 
included  in  the  Provincial  total.  The  location  of  the  fields  and 
areas  contained  in  the  table  is  shown  on  Figure  1-1. 
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II.  THE  ESTABLISHED  RESERVES  OF  NATURAL  GAS  LIQUIDS 

IN  THE  PROVINCE  OF  ALBERTA 

Natural  gas  liquids  are  defined  in  The  Oil  and  Gas  Conser¬ 
vation  Act  as  "propane,  butanes  or  pentanes  plus,  or  a  combination 
of  them,  obtained  from  the  processing  of  raw  gas  or  condensate". 

For  the  purposes  of  this  report,  condensate  recovered  in  stock 
tanks  and  marketed  without  processing  is  included  in  the  reserves 
of  pentanes  plus,  and  hence  natural  gas  liquids.  Also  included  in 
the  pentanes  plus  category  are  high  vapor  pressure  products  contain¬ 
ing  substantial  quantities  of  butanes  that  are  recovered  at  several 
plants  throughout  the  Province. 

The  Board  estimates  the  established  recoverable  reserves  of 
natural  gas  liquids  in  the  Province  as  of  December  31,  1964,  to  be 
some  1090  million  barrels.  This  represents  an  increase  of  about 
I85  million  barrels  since  December  31,  1963-  Details  of  the  reserves 
and  of  the  changes  during  the  last  year  are  given  in  the  following 


tabulation: 

Millions  of 

Barrels 

Propane 

Butanes 

Pentanes 

Plus 

Total 

Established 
Gas  Liquids 

Recoverable  Natural 
at  December  31,  1963 

253 

160 

492 

905 

Addition  to 

Reserves  during  1964 

82 

56 

81 

219 

Natural  Gas 
during  1964 

Liquids  Produced 

6 

5 

23 

34 

Established 
Gas  Liquids 

Recoverable  Natural 
at  December  31,  1964 

329 

211 

550 

1090 

The  reserves  of  natural  gas  liquids  consist  of  liquids  estim¬ 
ated  to  be  recoverable  from  the  Province's  established  gas  reserves 
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"by  processing  to  the  extent  that  facilities  have  already  been 
installed,  or  where  processing  facilities  are  not  yet  in  operation, 
to  the  extent  that  the  Board  has  knowledge  of  plans  for  the  instal¬ 
lation  of  such  facilities. 

The  estimates  have  been  prepared  by  applying  the  average 
liquid  ratio  over  the  remaining  established  marketable  reserves  of 
that  pool.  The  average  liquid  recovery  ratios  have  been  estimated 
on  the  basis  of  history  wherever  fields  have  been  producing  for  a 
reasonable  length  of  time.  Where  plants  are  in  the  planning  or 
construction  stage  or  have  been  operating  for  only  a  short  time, 
the  rates  have  been  based  on  submissions  presented  to  the  Board  in 
support  of  applications  under  section  38  of  The  Oil  and  Gas  Conser¬ 
vation  Act,  or,  on  the  Board's  general  knowledge  of  plans  for 
future  processing  plants  in  the  Province.  Changes  in  the  composition 
of  gas  being  processed  and  the  recoveries  expected  from  any  partic¬ 
ular  pool  have  been  based  on  the  available  reservoir  fluid  studies. 

The  increase  in  propane  and  butanes  reserves  during  196^ 
results  from  the  addition  or  expected  addition  of  fractionation 
facilities  to  process  the  gas  reserves  of  several  fields,  and  from 
increased  recoveries  expected  from  the  reprocessing  of  pipe  line  gas. 
The  increase  in  pentanes  plus  reserves  may  be  attributed  mainly  to 
an  increase  in  gas  reserves  for  several  fields  and  to  expected 
increases  in  recoveries  from  some  fields. 

The  more  significant  changes  during  the  year  occurred  in  the 


following  fields: 
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Plant  or  Area 


Dec.  31*  Dec.  ^1, 

1963  19611- 

Millions  Millions 

of  Barrels  of  Barrels 


Change 

Millions 

of  Barrels  Remarks 


Propane 


Bonnie  Glen 


Calgary 


Carson  Creek 


Judy  Creek 


14.1 


Harmattan-Elkton  12.2 


49.2 


17.8 


6.6 


10.4 


36.4 


44.3 


+3.7  Increase  in  gas 

reserves  and  in 
propane  recovery 
rate . 

+6.6  Installation  of 

propane  recovery 
facilities. 

+10.4  Installation  of 

propane  recovery 
facilities . 

+24.2  Installation  of 

deep  cut  propane 
recovery 
facilities . 

-4.9  Decrease  in 

propane  recovery 
ratio. 


Leduc  -Woodbend 


Pembina 


10.0 


21.5 


19.0 


26.6 


+9.0  Increase  in 

propane  recovery 
ratio . 

+5-1  Increase  in 

propane  recovery 
ratio . 


Pacific  Petro¬ 
leums  Limited 


80.0 


95.0 


+15.0  Increase  in 

quantity  of  gas 
approved  for 
removal  from  the 
Province  by  Trans- 
Canada  Pipe  Lines 
Ltd . 


Butanes 


13.4 


+4.4  Increase  in  gas 
reserves  and  in 
butanes  recovery 
ratio. 


Bonnie  Glen 


9.0 


Plant  or  Area 


Dec.  31> 

1963 

Millions 
of  Barrels 


Dec.  31> 
1964 
Millions 
of  Barrels 


Change 

Millions 

of  Barrels  Remarks 


Calgary 


Carson  Creek 


Harmattan-Elkton 


Pembina 


Pacific  Petro¬ 
leums  Limited 


Pentanes  Plus 


Carstairs 


Ed  son 


Harmat t an -Elkt  on 


Pembina 


Pincher  Creek 


6.0 

+6.0 

Installation  of 
butanes  recovery 
facilities . 

3.4 

8.9 

+5.5 

Installation  of 
deep  cut  Butanes 
recovery 
facilities . 

10.5 

26.3 

+15.8 

Installation  of 
deep  cut  butanes 
recovery 
facilities . 

16.3 

22.0 

+5.7 

Increase  in 
butanes  recovery 
ratio. 

4o.o 

49.0 

+9.0 

Increase  in  the 
quantity  of  gas 
approved  for 
removal  from  the 
Province  by  Trans 
Canada  Pipe  Lines 
Ltd . 

48.6 

43.7 

-4.9 

Decrease  in 
pentanes  plus 
recovery  ratio. 

9.9 

15.0 

+5.1 

Increase  in  gas 
reserves . 

66.5 

76.2 

+9-7 

Increase  in 
pentanes  plus 
recovery  ratio. 

14.3 

22.6 

+8.3 

Increase  in 
pentanes  plus 
recovery  ratio. 

17.O 

8.1 

-8.9 

Decrease  in  gas 
reserves. 

32.3 

50.2 

+17.9 

Increase  in  gas 
reserves . 

Waterton 
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Details  of  the  Board's  current  estimate  of  the  established 
reserves  of  natural  gas  liquids  are  presented  in  Table  II-l.  The 
table  does  not  show  individually  fields  having  reserves  of  less 
than  five  million  barrels,  however,  the  sum  of  these  reserves  is 
included  under  "Other  Reserves"  and  in  the  Provincial  total. 

The  Board  recognizes  that  additional  natural  gas  liquids 
could  be  recovered  from  the  presently  estimated  reserves  of  gas. 
However,  it  has  not  in  this  report,  attempted  to  estimate  the 
additional  recoverable  reserves,  nor  the  particular  sources  from 
which  they  may  come. 
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in.  THE  PROVED  RECOVERABLE  RESERVES  OF  CRUDE  OIL 

IN  THE  PROVINCE  OF  ALBERTA 


The  Board  estimates  the  remaining  proved  recoverable 
reserves  of  crude  oil  in  Alberta  as  of  December  31,  1964,  to  be 
some  5.8  billion  stock  tank  barrels.  The  present  estimate  repre¬ 
sents  an  increase  of  some  2.0  billion  stock  tank  barrels  since 
December  31>  19^3 •  A  comparison  of  the  1963  anl  1964  estimates 
appears  in  the  following  tabulation: 

Billions  of 
Stock  Tank 
Barrels 


Remaining  proved  recoverable  crude  oil 


reserves  at  December  31,  1963  3*8 
Additions  to  reserves  during  1964  2.2 
Crude  oil  produced  during  1964  0.2 
Remaining  proved  recoverable  crude  oil 

reserves  at  December  31,  1964  5*8 


The  increase  in  crude  oil  reserves  is  substantially 
greater  than  in  previous  years;  primarily  the  result  of  recogni¬ 
tion  of  enhanced  recovery  efficiency  in  new  fluid  injection 
schemes  and  improved  recovery  efficiency  in  existing  schemes. 

In  addition,  the  extensive  review  of  all  major  oil  reserves  at 
the  first  annual  reserves  hearing  in  February,  1965,  resulted  in 
higher  reserve  estimates  through  recognition  of  higher  recoveries 
in  many  natural  depletion  pools .  Also  contributing  to  the 
increase,  although  only  to  a  minor  degree,  were  some  60  million 
barrels  of  crude  oil  discovered  during  the  year.  While  the  1964 
discoveries  are  slightly  below  the  trend  of  the  past  two  years, 


-  4-2  - 


the  Board  Believes  that  at  least  one  of  the  discoveries  (Mitsue) 
has  started  a  play  that  in  all  probability  will  develop  into  an 
extensive  reserve. 

The  most  significant  changes  in  the  1964-  estimate  of 
crude  oil  reserves  occurred  in  the  pools  listed  in  the  following 
table : 


Board's  Estimate 
Millions  of  Stock 
Tank  Barrels  as  of 

Change 
Millions 
of  Stock 

Pool 

Dec.  31> 

1963 

Dec.  31> 
1964- 

Tank 

Barrels 

Remarks 

Acheson  D-3 

90.0 

96.9 

+6.9 

Effectiveness  of 
assisted  natural 
water  drive . 

Carson  Creek 
North  Beaver - 
hill  Lake  A 

10.0 

29.2 

+19.2 

Waterflood  enhanced 
recovery. 

Carson  Creek 
North  Beaver- 
hill  Lake  B 

30.0 

84-. 0 

+54.0 

Waterflood  enhanced 
recovery. 

Deer  Mountain 
Beaverhill  Lake 

12.0 

68.3 

+56.3 

Development . 

Golden  Spike 
South  D-3 

220.0 

232.0 

+12.0 

Solvent  flood 
enhanced  recovery. 

Judy  Creek  West 
Beaverhill  Lake 

35.0 

115.0 

+80.0 

Waterflood  enhanced 
recovery. 

Kaybob  Beaver¬ 
hill  Lake 

43.0 

120.0 

+77.0 

Waterflood  enhanced 
recovery. 

Mitsue  Gilwood  A 

- 

57.6 

+57.6 

New  discovery. 

Pembina  Cardium  ll60.0 

1790.0 

+63O.O 

Enhanced  recovery 
by  waterflood, 
solvent  flood,  and 
gas  flood. 
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Board ’ s 

Estimate 

Change 

Millions 

of  Stock 

Millions 

Tank  Barrels  as  of 

of  Stock 

Dec.  31 ) 

Dec .  31, 

Tank 

Pool 

1963 

1964 

Barrels 

Remarks 

Redwater  D-3 

770.0 

780.0 

+10.0 

Effectiveness  of 
natural  water 
drive . 

Swan  Hills 
Beaverhill 

Lake 

420.0 

1090.0 

+67O.O 

Waterflood  enhanced 
recovery. 

The  term  "crude  oil"  used  in  this  report  has  its  ordinary 
meaning  and  excludes  all  condensate  and  natural  gas  liquids . 

The  reserve  estimates  for  crude  oil  refer  solely  to  proved 
reserves  and  include  only  crude  oil  recoverable  under  existing 
economic  and  operating  conditions.  The  proved  reserves  in  any  pool 
consist  of  the  crude  oil  estimated  to  be  recoverable  by  the  produc¬ 
tion  systems  now  in  operation  and  from  the  area  actually  drilled  on 
the  spacing  pattern  in  effect  in  that  pool,  as  well  as  those  under 
undrilled  spacing  units  which  are  so  close  and  so  related  to  the 
drilled  units  that  there  is  every  reasonable  probability  that  they 
will  be  produced  when  drilled,  or  will  be  recovered  by  existing 
wells.  The  reserves  attributed  to  areas  subject  to  fluid  injection 
operations  comprise  only  those  portions  which  the  performance  of 
the  schemes  to  date  indicates  are  reasonably  certain  to  be  recovered. 
The  estimates  do  not  include  crude  oil  obtainable  from  oil  sands, 
oil  shale,  coal,  or  other  substitute  sources. 

The  crude  oil  reserves  have  been  established  having  regard 


to  submissions  made  to  the  Board  by  industry  in  connection  with  the 
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hearing  in  February,  19&5 >  to  data  presented  at  hearings  respect¬ 
ing  maximum  permissive  rates  (MPR's)  of  production,  to  submissions 
made  to  the  Board  respecting  spacing  units  and  fluid  injection 
schemes,  and  to  independent  studies  by  the  Board  staff. 

Contrary  to  the  policy  indicated  in  the  Board's  letter  of 
December  23,  19 64,  respecting  the  establishment  of  recoverable 
reserves  in  crude  oil  pools  subject  to  proration,  the  Board  has 
for  the  purposes  of  this  report  reviewed  the  reserves  of  pools 
not  considered  at  the  February,  1965,  hearing  and  has  amended  the 
estimates  where  appropriate.  The  reserves  established  as  a  result 
of  the  February,  1965,  hearing  are  unchanged  in  this  report. 

The  Board's  finding  with  respect  to  the  proved  recover¬ 
able  reserves  of  crude  oil  in  the  Province  are  set  out  in  Table 
III-l.  Certain  of  the  pools  in  the  table  have  been  allocated 
proved  reserves  attributable  to  fluid  injection  schemes  now  in 
operation.  For  these  pools  Table  III-2  shows  a  comparison  of 
recoverable  reserves  and  recovery  factors  before  and  after  alloc¬ 
ation  of  additional  reserves  attributable  to  the  scheme.  The 
reserves  are  given  in  stock  tank  barrels  at  standard  conditions. 

All  designated  crude  oil  pools  listed  in  Table  III-l  in 
alphabetic  sequence  according  to  Field  name,  and  classified  as 
Light  and  Medium  or  Heavy  Crude  Oil.  In  general  heavy  crude  oil 
is  defined  as  that  having  a  gravity  of  25°  API  or  less.  The  Board 
has  made  exceptions  to  this  criterion  where  appropriate,  having 
regard  for  market  utilization  of  the  crude  oil,  and  purchasers 
categorization.  The  reserves  in  all  minor  isolated  accumulations 
not  in  designated  Pools  are  included  in  "Undefined  Pools". 


PROVED  RESERVES  OF  CRUDE  OIL  IN  THE  PROVINCE  OF  ALBERTA,  DECEMBER  31,  1964 
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IV.  THE  ESTABLISHED  RESERVES  OF  SULPHUR 
IN  THE  PROVINCE  OF  ALBERTA 


The  Board  estimates  the  established  recoverable  reserves 
of  sulphur  in  the  Province  as  of  December  31>  1964,  1°  le  some 
75  million  long  tons.  This  represents  a  decrease  of  some  2  mil¬ 
lion  long  tons  since  December  ^,1,  1963* 

Details  of  the  reserve  are  given  in  the  following  tabul¬ 
ation: 


Millions  of  Long 
Tons 


Established  recoverable  sulphur  at 


December  31.>  1963  77-1 
Decrease  in  reserves  during  1964  0.3 
Sulphur  produced  during  1964  1.4 
Established  recoverable  sulphur  at 

December  31,  19^4  75*4 


The  most  significant  changes  during  1964  occurred  in  the 
fields  shown  below: 


Board ' s 

as 

Estimate 

of 

Plant  or  Area 

Dec.  31, 

1963 

Million 
Long  Tons 

Dec.  31, 
1964 
Million 
Long  Tons 

Change 
Million 
Long  Tons 

Remarks 

Bigstone 

0.3 

1.4 

+1.1 

Increase  in 
gas  reserves 

Pincher  Creek 

4.0 

1.7 

-2.3 

Decrease  in 
gas  reserves 

Waterton 

i4.6 

16.9 

+2.3 

Increase  in 
gas  reserves 

West  Whitecourt 

13.2 

10.2 

-3.0 

Decrease  in 
gas  reserves 
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The  established  recoverable  reserves  of  sulphur  are 
defined  as  those  reserves  in  fields  from  which  sulphur  is 
currently  being  recovered ,  or  where,  in  the  opinion  of  the 
Board,  sulphur  will  be  recovered  some  time  in  the  future.  Table 
IV-1  is  a  list  of  individual  fields  with  established  reserves  of 
greater  than  one  million  long  tons.  Reserves  in  smaller  fields 
are  not  listed  individually  but  are  included  in  the  Provincial 
total. 

The  table  has  been  prepared  by  applying  the  appropriate 
hydrogen  sulphide  content  and  recovery  efficiency  to  the  estab¬ 
lished  recoverable  reserves  of  gas  for  each  pool.  Where  sulphur 
is  currently  being  recovered,  the  recovery  efficiency  is  as 
specified  in  the  plant  approval,  or  where  not  specified  it  is 
based  upon  plant  experience.  Where  sulphur  is  expected  to  be 
produced  in  the  future,  the  recovery  has  been  estimated  at  90  to 
95  per  cent  depending  upon  the  size  of  the  reserve  and  the  per¬ 
centage  of  hydrogen  sulphide  in  the  raw  gas . 

In  addition  to  the  75  million  long  tons  of  sulphur  shown 
in  Table  IV-1,  some  3  million  long  tons  of  sulphur  are  expected 
to  be  recovered  in  conjunction  with  the  approved  scheme  of  Great 
Canadian  Oil  Sands  for  the  processing  of  a  portion  of  the  oil 
sands  in  the  McMurray  Area. 


ESTABLISHED  RESERVES  OF  SULPHUR  IN  THE  PROVINCE  OF  ALBERTA,  DECEMBER  31,  1964 
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(1)  Processing  carried  out  in  two  separate  plants. 

(2)  Presently  Considered  Beyond  Economic  Reach. 
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(3)  Fields  and  Areas  Having  Sulphur  Reserves  of  Under  1,000,000  Long  Tons. 
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V.  TRENDS  IN  EXPLORATORY  DRILLING  AND  IN  THE  GROWTH  OF 
GAS  AND  CRUDE  OIL  RESERVES  IN  THE  PROVINCE  OF  ALBERTA 

There  are  two  general  methods  commonly  used  in  estimating 
the  ultimate  reserves  of  gas  or  crude  oil  that  may  he  developed 
in  an  area;  the  geological  or  volume  of  sediments  method  and  the 
statistical  method.  In  the  geological  method  an  estimate  is 
made  of  the  volume  of  sediments  favorable  to  the  accumulation  of 
oil  or  gas.  To  this  volume  is  applied  an  estimated  reserve  of 
oil  or  gas  per  unit  of  sediment.  The  latter  estimate  is  based 
on  evidence  obtained  from  areas  that  are  geologically  similar 
but  that  are  substantially  more  fully  explored  than  the  area 
under  investigation.  The  method  is  useful  primarily  in  estimat¬ 
ing  ultimate  reserves  that  might  be  discovered  in  a  relatively 
large  area.  Its  reliability  depends  upon  the  validity  of  the 
assumption  that  evidence  in  one  area  can  be  applied  to  another 
area . 

The  statistical  method  involves  the  analysis  of  statistics 
regarding  reserves  discovered  in  a  particular  area.  Frequently 
this  involves  the  determination  of  reserves  discovered  per 
exploratory  well  drilled  or  exploratory  foot  drilled .  In  the 
Board's  analysis  consideration  has  also  been  given  to  the  apprec¬ 
iation  of  original  estimates  of  discoveries  in  the  period  follow¬ 
ing  the  discovery  year. 

In  this  section  of  the  report  the  Board  provides  its 
analysis  of  the  statistical  data  for  the  period  194-7  to  1964  and 
provides  some  general  conclusions  regarding  the  ultimate  reserves 
of  oil  and  gas  that  are  expected  to  be  discovered  in  this  Province. 
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Exploratory  Wells 

Effective  January  1,  1964,  the  Board  adopted  the  Lahee 
system  of  well  classification  utilized  hy  the  American  Association 
of  Petroleum  Geologists  and  by  the  Alberta  Society  of  Petroleum 
Geologists.  The  Board,  however,  excludes  outpost  well  from  its 
definition  of  exploratory  wells  in  this  study.  The  category  of 
total  exploratory  wells,  as  used  in  this  report,  comprises 

(a)  new  field  wildcats, 

(b)  new  pool  wildcats, 

(c)  shallower  pool  tests,  and 

(d)  deeper  pool  tests. 

Totals  of  the  exploratory  wells  drilled  each  year  are 
presented  graphically  as  Figure  V-l  for  the  period  1947  through 
1964.  Exploratory  wells  drilled  to  the  end  of  1964  total  6,882. 

As  discussed  in  several  earlier  reports,  the  Board  still  believes 
that  an  ultimate  density  of  one  exploratory  well  per  ten  square 
miles  of  prospective  area  is  reasonable,  with  the  result  that  about 
20,000  exploratory  wells  will  eventually  be  drilled  in  Alberta. 

Trends  in  the  Growth  of  Gas  Reserves 

The  currently  estimated  initial  marketable  gas  reserves, 
shown  in  Section  I,  are  tabulated  in  Table  V-l  according  to  year 
of  discovery.  In  this  table,  the  names  of  fields  and  pools 
having  reserves  of  10  billion  cubic  feet  or  over  discovered  each 
year  are  listed,  together  with  the  annual  number  of  exploratory 
wells  drilled  and  the  Board’s  present  estimate  of  the  initial 
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marketable  reserves  discovered  in  each  year. 

Figure  V-2  is  a  graphical  presentation  of  these  data,  as 
well  as  similar  data  of  previous  Board  reserve  estimates.  As 
indicated  by  the  dashed  line  on  Figure  V-2,  the  long  term 
growth  of  initial  marketable  gas  reserves  due  both  to  new 
discoveries  and  to  appreciation  of  known  reserves  has  been  about 
2.5  trillion  cubic  feet  per  year.  The  spread  on  Figure  V-2, 
between  any  two  points  for  a  particular  year  represents  the 
amount  of  appreciation  during  the  period  between  successive 
Board  estimates  of  reserves  discovered  to  the  end  of  that  year. 

The  exploratory  drilling  and  initial  gas  reserve  data 
of  Table  V-l,  together  with  the  amount  of  marketable  gas  produced 
and  the  corresponding  remaining  reserves  are  summarized  by  year 
of  discovery  in  Table  V-2.  In  addition,  the  table  shows  the 
initial  marketable  gas  reserves  as  estimated  by  the  Board  on 
December  31  of  the  discovery  year.  The  reserves  as  estimated 
at  December  31>  1.96b  per  exploratory  well  drilled,  and  the 
reserves  as  estimated  at  the  end  of  the  discovery  year  per  well 
drilled,  calculated  on  an  annual  basis,  are  shown  in  columns  9 
and  10  respectively  of  Table  V-2.  The  reserves  per  exploratory 
well  drilled  are  also  presented  graphically  as  part  of  Figure  V-4. 

As  in  previous  reports,  the  appreciation  of  gas  reserves 
in  the  years  following  discovery  has  been  analyzed  in  order  to 
estimate  the  future  appreciation  of  recent  discoveries.  The 
method  adopted  involves  determining  the  percentage  increase  in 
estimated  initial  gas  reserves  as  a  function  of  the  elapsed  time 
from  the  mid-point  of  the  discovery  year  to  the  date  of  subsequent 
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reserve  determinations.  Data  for  discoveries  made  in  each  of  the 
years  1951  to  1962  inclusive,  are  plotted  on  Figure  V-3.  A 
reserve  weighted  appreciation  curve  constructed  on  the  basis  of 
these  data  is  shown  as  a  red  line  on  the  figure. 

This  appreciation  curve  tends  to  level  off  after  approx¬ 
imately  seven  years,  at  which  time  it  may  be  assumed  that  the 
average  gas  reserve  is  fully  appreciated.  The  rate  of  develop¬ 
ment  in  individual  cases  will,  of  course,  be  influenced  by  such 
factors  as  existence  and  proximity  of  markets,  areal  extent,  and 
the  amount  and  type  of  surface  processing  required. 

The  current  gas  reserve  estimate  has  been  adjusted  to 
reflect  full  appreciation  using  the  average  curve  shown  in  Figure 
V-3*  The  appreciation  factors  used  and  the  adjusted  reserves  are 
presented  in  Table  V-3«  Initial  gas  reserves,  now  estimated  to 
total  39.8  trillion  cubic  feet,  are  expected  to  appreciate  by 
over  two  trillion  cubic  feet  to  about  42  trillion  cubic  feet. 

The  fully  appreciated  gas  reserves  per  exploratory  well  are 
shown  in  column  7  of  Table  V-3.  These  data  are  also  presented 
in  Figure  V-4. 

Table  V-2  and  V-3  and  Figure  V-4  show  that  the  gas 
reserves  discovered  per  exploratory  well  drilled  appears  to  have 
declined  substantially  for  the  years  1963  and  1964.  However,  it 
must  be  stressed  that  the  main  purpose  of  this  analysis  is  an 
attempt  to  establish  a  long  term  trend  in  gas  discoveries  and  a 
consideration  of  the  data  for  any  particular  year  or  limited 
period  is  of  little  significance.  This  is  particularly  true  with 
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respect  to  the  data  of  the  last  few  years,  which  has  yet  to 
experience  a  considerable  period  of  appreciation.  Figure  V-4 
does  suggest  as  a  long  term  trend,  a  slow  decline  in  the  reserves 
discovered  per  exploratory  well  drilled. 

Ultimate  Reserves 

The  Board  has  not  received  new  evidence  regarding  the 
ultimate  reserves  of  natural  gas  since  the  publication  of  OGCB 
Report  64-11.  ^  The  data  incorporated  into  the  November,  19614- 
estimate  has  been  reviewed.  On  the  basis  of  estimates  available 
from  industry,  the  Board's  estimate  based  on  the  geological 
method,  and  on  extrapolation  of  the  long  term  trend  of  reserve 
growth  to  the  ultimate  number  of  exploratory  wells  expected, 
the  Board  still  believes  that  an  estimate  ultimate  reserve  for 
the  Province  of  approximately  100  trillion  cubic  feet  is  reason¬ 
able  . 


Trends  in  the  Growth  of  Oil  Reserves 

The  proved  initial  crude  oil  reserves,  as  currently 
estimated  and  shown  in  Section  III,  are  tabulated  in  Table  V-4 
according  to  year  of  discovery.  The  table  lists  those  oil  pools 
having  initial  proved  reserves  of  some  five  million  barrels  or 
greater  discovered  each  year  along  with  exploratory  drilling  and 
presently  estimated  crude  oil  reserve  statistics. 

(l)  Report  on  the  Applications  of  Trans -Canada  Pipe  Lines  Limited 
and  Alberta  and  Southern  Gas  Co.  Ltd.  under  The  Gas  Resources 
Preservation  Act,  1956.  November,  1964. 
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Figure  V-5  is  a  graphical  presentation  of  these  data,  and 
* 

data  of  previous  Board  reserve  estimates.  The  long  term  growth 
of  proved  initial  crude  oil  reserve  due  to  new  discoveries  and  to 
appreciation  of  known  reserves  has  been  about  O.36  billion  stock 
tank  barrels  per  year,  as  illustrated  by  the  dashed  line  on  Figure 
V-5.  The  spread  on  Figure  V-5  between  any  two  points  for  a  partic¬ 
ular  year  represents  the  amount  of  appreciation  during  the  period 
between  successive  Board  estimates  of  reserves  discovered  to  the 
end  of  the  year. 

The  exploratory  drilling  and  crude  oil  reserve  data  of 
Table  V-4,  together  with  the  amount  of  crude  oil  produced  and  the 
corresponding  remaining  reserves  are  summarized  by  year  of  discovery 
in  Table  V-5.  In  addition,  the  table  indicates  the  proved  initial 
crude  oil  reserve  as  estimated  by  the  Board  on  December  31>  of  the 
discovery  year  for  those  pools  listed  in  Table  V-4.  The  reserves 
as  estimated  at  December  31>  196^,  per  exploratory  well  drilled, 
and  the  reserves  as  estimated  at  the  end  of  the  discovery  year  per 
well  drilled,  calculated  on  an  annual  basis,  are  shown  in  columns 
9  and  10  respectively  of  Table  V-5*  The  reserves  per  exploratory 
well  drilled  are  presented  graphically  as  part  of  Figure  V-7« 

The  appreciation  experience  of  85  representative  crude 
oil  pools  was  weighted  volumetrically  and  the  resulting  trend 
smoothed  using  a  three -year  moving  average  to  obtain  the  normal 
crude  oil  reserve  appreciation  curve  shown  on  Figure  V-6.  The 
resulting  appreciation  factors  as  shown  in  column  5  of  Table  V-6 
were  applied  to  the  latest  three  year  average  of  proved  reserves 
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assigned  to  a  particular  discovery  year.  A  slight  modification 
was  necessary  for  the  last  two  years  for  which  three -year  average 
appreciation  factors  and  reserves  are  not  available. 

From  experience  in  Alberta  and  other  areas,  the  Board 
believes  that  the  appreciation  of  many  crude  oil  reserves  will 
extend  over  20  to  30  years .  Since  only  the  first  l6  years  of  the 
appreciation  trend  is  considered,  some  appreciation  beyond  that 
recognized  in  this  report  is  expected. 

The  proved  initial  crude  oil  reserves,  now  estimated  to 
total  some  7*7  billion  stock  tank  barrels  are  expected  to  apprec¬ 
iate  by  about  800  million  barrels  to  some  8.5  billion  stock  tank 
barrels.  The  resulting  appreciated  crude  oil  reserves  per  explor¬ 
atory  well  are  shown  in  column  8  of  Table  V-6. 

The  currently  established  and  the  appreciated  crude  oil 
reserves  per  exploratory  well  are  presented  graphically  on  Figure 
V-7,  for  the  period  19^-7  through  1964.  The  appropriate  data  from 
column  9  of  Table  V-5,  were  used  for  the  current  ratio  of  reserves 
per  exploratory  well,  and  from  column  8  of  Table  V-6  for  the 
appropriate  ratio.  The  two  plots  exhibit  extreme  fluctuations 
from  year  to  year  as  might  be  anticipated  having  regard  for  the 
major  discoveries  in  certain  years. 

The  long  term  trend  in  appreciated  crude  oil  reserves 
discovered  per  exploratory  well  exhibits  substantial  fluctuations, 
and  although  a  downward  trend  is  indicated  the  level  of  future 
discoveries  can  not  be  predicted  with  any  degree  of  confidence. 
Ultimate  Reserves 


The  Board  has  encountered  considerable  difficulty  in 
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making  reliable  forecasts  of  the  ultimate  reserves  of  crude  oil 
in  the  Province  by  projecting  the  statistical  trend.  These 
forecasts  indicate  that  ultimate  reserves  of  some  lb  to  1 6  billion 
stock  tank  barrels  of  oil  may  be  expected  in  Alberta.  The  reason¬ 
ableness  of  this  range  has  been  checked  by  considering  the  volume 
of  sediments  favorable  to  the  entrapment  of  oil,  considered  to 
be  some  280,000  cubic  miles.  Applying  an  accumulation  factor 
based  on  an  estimated  ratio  of  ultimate  oil  reserves  to  sediments 
in  the  United  States,  the  range  of  l4  to  l6  billion  stock  tank 
barrels  seems  reasonable . 
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